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(54) OPTICAL INFORMATION RECORDING MEDIUM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an optical 
information recording medium provided with limitations in 
the number of reproduction times. 
SOLUTION: A mask layer 3 of the optical disk which is 
formed by successively laminating the mask layer 3 and 
a reflection layer 4 on a light transparent substrate 2 
previously recorded with information signals by micro- 
rubbed shapes consists of a thermoplastic material 
which reproduces the information signals by substantially' 
reducing the diameter of a light spot and emitting a laser 
beam to a reflection layer 4 side to emit the returning 
light from the reflection layer 4 side to the substrate 2 
side by the substantial increase in the light 
transmittance of part of the irradiated portions when the 
temperature of the irradiated portions to be continuously 
irradiated with the laser beam for reproduction made 
incident from the substrate 2 side rises to a decoloring 
temperature or above and which loses the ultra-high 
resolution function of the disk when the internal 
composition is changed by the heat accumulated in the irradiated portions after the 
reproduction. 
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* NOTICES * 



JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated; 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]With fine-irregularities shape, on a light transmittance state board currently recorded 
beforehand, at least, an information signal is a mask layer and a reflecting layer an optical 
information recording medium laminated one by one, and said mask layer, When temperature of 
irradiation portions to which continuous irradiation of the laser beam for reproduction which 
enters from said light transmittance state board side is carried out becomes beyond 



JP-A-2001 -67731 2/11 ^— v ♦ 



decolorization temperature, Said information signal is reproduced by a part of light transmittance 
of said irradiation portions becoming high, reducing a light spot diameter substantially, emitting 
said laser beam for reproduction to said reflecting layer side, and emitting returned light from 
said reflecting layer side to said light transmittance state board side, And an optical information 
recording medium comprising thermochromic material which loses a disk super resolution 
function by changing an internal presentation by accumulation of said irradiation portions after 
this playback. 

[Claim 2]On a light transmittance state board which has a groove part, at least, are a mask layer, 
a recording layer, and a reflecting layer an optical information recording medium laminated one by 
one, and said mask layer. In within predetermined time which temperature of irradiation portions 
to which continuous irradiation of the laser beam for reproduction which has a decolorization 
temperature higher than erasing temperature of said recording layer, and enters from said light 
transmittance state board side is carried out became beyond decolorization temperature, 
Thermochromic material which reproduces said information signal by a part of light transmittance 
of said irradiation portions becoming high, reducing a light spot diameter substantially, emitting 
said laser beam for reproduction to said recording layer side, and emitting returned light from 
said reflecting layer side to said light transmittance state board side is comprised, An optical 
information recording medium, wherein said recording layer comprises a recording material from 
which said laser beam for reproduction which enters from said mask layer side eliminates an 
information signal already recorded by accumulation of irradiation portions by which continuous 
irradiation is carried out. 

[Claim 3]The optical information recording medium according to claim 2, wherein said recording 
layer comprises a phase change recording material. 

[Claim 4]The optical information recording medium according to any one of claims 1 to 3, 

wherein said mask layer comprises thermochromic material which contains an electron release 

coloring compound and an electronic receptiveness color developer at least. 

[Claim 5]The optical information recording medium according to claim 4 said electron release . 

coloring compound's being a compound which includes leuco dye at least, and being a compound 

in which said electronic receptiveness color developer contains a biphenyl series compound at 

least. 



[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the optical information recording medium which 

provided restriction in reproduction frequency. 

[0002] 

[Description of the Prior Art]In recent years, development of mass record reproduction art is 
made in the optical information recording medium. It is developed as a disk super resolution 
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method shows the following examples as the technique of playing high-density light information 
in it by making small the diameter of effectual irradiation spot of the irradiation laser beam on an 
optical information recording medium. 

[0003]The optical recording medium which realizes disk super resolution using a thermochromic 
substance is indicated by JP,7-182693,A and JP.7-31 1978A Since only the center section of 
the irradiation portions of a thermochromic layer becomes permeability selectively by a rise in 
heat by irradiating a laser beam in this art. Using this phenomenon, the diameter of effectual 
irradiation spot is made small, and, thereby, high-density reproduction which was not able to be 
reproduced is enabled until now. 

[0004]The art about the method of improving for reproducing repeatedly and using this mass 
recorded information is indicated (JP,10-147068,A). In this art, it has succeeded in raising the 
still playback characteristic by setting up the optimal range of the absorbance of the 
thermochromic layer in the laser beam to be used. 
[0005] 

[Problem(s) to be Solved by the Invention] By the way, there was the necessity of blotting out 
promptly the information which it finished reading on that spot for many years, for example, since 
it finished reading the letters of use of paper, it made it impossible to burn for fire, such as a 
writer, and to read the contents again. Also in the optical disc, the art which makes third-time 
raw one improper is promptly needed by carrying out destruction thru/or elimination of 
information after playback reading. However, the art which makes third-time raw one improper 
positively immediately after this reproduction did not have the former. With a read-only ROM 
type optical disc, reproduction frequency was not especially able to be restricted. The art which 
makes improper the third-time raw one as used in the field of here only makes reproduction 
power large, and it is not said that a recording and reproducing device can be set up so that the 
recording layer of a RAM type disk (disk for erasable record reproduction) may be destroyed. In 
the optical disc which provided the mask layer, in order to reduce the spot diameter of a 
reproducing laser beam, it is necessary to increase reproduction power, and a mask layer or a 
recording layer shall receive heat damage or optical damage simultaneously with this reading 
operation, and a minute recording mark shall not be played. Destructive reading is performed 
positively and reproduction frequency is restricted. Conversely, if it says and a reproduction 
condition will not be set as reproduction power or reproduction linear velocity which become 
improper about third-time raw one, this high-density-recording information is unreproducible. 
Then, this invention is accomplished that the above-mentioned technical problem should be 
solved, In the case of the optical information recording medium only for reproduction which 
laminates a mask layer and a reflecting layer one by one on the light transmittance state board 
with which the information signal is beforehand recorded by fine-irregularities shape, Restriction 
is provided in reproduction frequency at said mask layer using the thermochromic material which 
loses a disk super resolution function by the accumulation at the time of playback. In the case of 
the recorded type optical information recording medium which laminates a mask layer, a 
recording layer, and a reflecting layer one by one on the light transmittance state board which 
has a groove part, Restriction is provided in reproduction frequency using the recording material 
which eliminates the information signal with which decolorization temperature is recorded on said 
mask layer by the accumulation at the time of reproduction using a thermochromic material 
higher than the erasing temperature of said recording layer. 
[0006] 

[Means for Solving the Problem]ln order to solve a technical problem mentioned above, this 
invention provides an optical information recording medium of composition of following (1) - (5). 
(1) As shown in drawing 1 and drawing 2 , an information signal on the light transmittance state 
board (resin substrate) 2 currently beforehand recorded by fine-irregularities shape, At least, are 
the mask layer 3 and the reflecting layer 4 the optical information recording media (optical, disc) I 
and II laminated one by one, and said mask layer 3, When temperature of irradiation portions to 
which continuous irradiation of the laser beam for reproduction which enters from said light 
transmittance state board 2 side is carried out becomes beyond decolorization temperature, Said 
information signal is reproduced by a part of light transmittance of said irradiation portions 
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becoming high, reducing a light spot diameter substantially, emitting said laser beam for 
reproduction to said reflecting layer 4 side, and emitting returned light from said reflecting layer 
4 side to said light transmittance state board 2 side, And an optical information recording 
medium comprising thermochromic material which loses a disk super resolution function by 
changing an internal presentation by accumulation of said irradiation portions after this playback. 

(2) As shown in drawing 3 and drawing 4 , on the light transmittance state board 2 which has a 
groove part, At least, are the mask layer 3, the recording layer 9, and the reflecting layer 4 the 
optical information recording medium (optical disc) III and IV which are laminated one by one, and 
said mask layer 3, In within predetermined time which temperature of irradiation portions to 
which continuous irradiation of the laser beam for reproduction which has a decolorization 
temperature higher than erasing temperature of said recording layer 9, and enters from said light 
transmittance state board side 2 is carried out became beyond decolorization temperature, A 
part of light transmittance of said irradiation portions comprises thermochromic material which 
reproduces said information signal by becoming high, reducing a light spot diameter substantially, 
emitting said laser beam for reproduction to said recording layer 9 side, and emitting returned 
light from said reflecting layer 4 side to said light transmittance state board 2 side, An optical 
information recording medium, wherein said recording layer 9 comprises a recording material in 
which said laser beam for reproduction which enters from said mask layer 3 side eliminates an 
information signal already recorded by accumulation of irradiation portions by which continuous 
irradiation is carried out. 

(3) The optical information recording medium according to claim 2, wherein said recording layer 9 
comprises a phase change recording material. 

(4) The optical information recording medium according to any one of claims 1 to 3, wherein said 
mask layer 3 comprises thermochromic material which contains an electron release coloring 
compound and an electronic receptiveness color developer at least. 

(5) The optical information recording medium according to claim 4 said electron release coloring 
compound's being a compound which includes leuco dye at least, and being a compound in which 
said electronic receptiveness color developer contains a biphenyl series compound at least. 
[0007] 

[A mode of implementation of an invention] Hereafter, an optical information recording medium 
of this invention is explained along with figures. Drawing 1 - drawing 4 are the figures for 
explaining a laminating condition of the 1st example of an optical information recording medium 
of this invention - the 4th example, respectively. 

[0008]First, it lists concretely about the feature in case an optical information recording medium 
of this invention is an optical disc (ROM type optical disks) only for playback. 

(1) An information signal is beforehand recorded by uneven pit on a light transmittance state 
board. 

(2) In what is called a ROM medium, on an uneven pit side, laminate a thermochromic layer (mask 
layer), a reflection film by a metal membrane, and a protective layer one by one, and constitute 
them. 

(3) A dielectric film is provided between each class according to the purpose. For example, it is 
provided between a substrate, between mask layers and a mask layer, and a reflection film. 
[0009](4) A thermochromic mask material which constitutes a mask layer has the following 
character. That is, since an absorbance is size at a temperature lower than decolorization 
temperature to wavelength of a laser beam for reproduction, light transmittance is low. For this 
reason, when there is a mask layer and a laser beam for reproduction enters from the light 
transmittance state board side on an uneven pit on a light transmittance state board, a passing 
beam included uneven pit information is absorbed by this mask layer, and does not return to the 
light transmittance state board side as sufficient catoptric light. On the other hand, to 
wavelength of a laser beam for reproduction, at a temperature higher than decolorization 
temperature, since an absorbance of a mask layer decreases, light transmittance increases. For 
this reason, it returns to the light transmittance state board side as sufficient catoptric light, 
without a passing beam included uneven pit information being absorbed by this mask layer, when 
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there is a mask layer and a laser beam for reproduction enters from the light transmittance state 
board side on an uneven pit on a light transmittance state board. 

[0010](5) Light intensity a mask layer of a center section of an optical exposure specifically with 
heating of a laser beam which is Gaussian distribution at the time of reproduction, Rather than 
that of a surrounding mask layer of an optical exposure, since it becomes an elevated 
temperature, by optimizing decolorization temperature which this mask layer described above, 
only an uneven pit located at the center of a laser beam is reproduced, and it becomes possible 
to carry out the mask of the surrounding uneven pit information. Actually, delay will produce a 
field heated since a disk was rotating in a time direction, and an opening decolorized to the back 
side rather than the center of irradiation spot will be formed. While transmissivity of a mask layer 
increases and density reproduction is made, it makes improper the third-time raw one of high- 
density-recording information by setting up so that the thermochromic material of a mask layer 
itself may cause change and it may lose a disk super resolution function by the generation of 
heat, accumulation, or optical exposure. Loss of a disk super resolution function will mean the 
state where reduction of a playback spot cannot be performed, will be, without a mask layer 
being dependent on temperature, a state, i.e., a discoloring state, with always high transmissivity, 
and refers to that a recording mark of the spot circumference cannot be covered (mask). 
[001 1](6) Methods of invalidating a disk super resolution function of thermochromic material of a 
mask layer include the following. ** At the time of reproduction, disassembly of thermochromic 
material of a mask layer takes place by carrying out temperature up of the mask layer to 
decomposition temperature of this mask layer, and it is ********** about a function as a mask 
layer. ** At the time of reproduction, a mask layer substance separates thermochromic material 
which comprised a color developer substance and a coloring matter substance by carrying out 
temperature up of the mask layer to separation temperature of both substances, and it is 
********** about a function as a mask layer. ** Generate a shortage of a color developer by 
carrying out temperature up of the thermochromic material which a substrate is a polycarbonate 
material and comprised a color developer containing a biphenol system substance even to 
diffusion absorption temperature to the polycarbonate resin board, and it is ********** about a 
function as a mask layer. ** It is ********** about a function as a mask layer by a coloring 
matter substance carrying out temperature up of the mask layer to ring closure temperature of 
leuco coloring matter in thermochromic material which comprises a substance containing leuco 
coloring matter. ** It is ********** about a function as a mask layer by carrying out 
temperature up of the mask layer for thermochromic material in which a coloring matter 
substance comprises a substance containing leuco coloring matter, and a color developer 
comprises a biphenol system substance to temperature beyond a thermochromic reaction of 
leuco coloring matter and a biphenol system substance. Thus, by generating a reaction of either 
** - ** at temperature beyond decolorization temperature, immediately after reproduction, a 
mask function is destroyed and reproduction for the second time is made improper. 
[0012]Next, it lists concretely about the feature in case an optical information recording medium 
of this invention is an optical disc for record reproduction. 

(1) In what is called an erasable medium or an added type (write once) medium of a postscript, 
on a series of groove faces currently formed on a light transmittance state board, laminate a 
thermochromic layer (mask layer), a recording layer, a reflection film, and a protective layer one 
by one, and constitute them. 

[0013](2) A recording layer is organic system write once a phase change medium, optical 
magnetic media, or a medium, and a layer which elimination of an information signal produces is 
this recording layer. 

(3) A dielectric layer is provided between each class according to the purpose. For example, it is 
provided between a mask layer, between recording layers and a recording layer, and a reflection 
film. 

[0014](4) The disk super resolution effect is revealed by the reproduction power Psr, and a 
thermochromic mask material which constitutes a mask layer loses a disk super resolution 
function in reproduction power Pmask. When reproduction power is smaller than Psr, since a 
mask layer is not heated beyond decolorization temperature, regenerated light with which 
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transmissivity irradiated low does not return to a detector. If reproduction power is increased 
gradually and it irradiates with power of Psr, temperature of a mask layer will rise, it will be 
heated beyond decolorization temperature, transmissivity will become high, and an information 
signal will be detected. A field heated beyond decolorization temperature serves as a substantial 
reproduction spot, and reproduction spot size increases in proportion to reproduction power. If a 
reproducing output of a minute mark below a diffraction limit of light increases with spot size, the 
maximum is taken by power higher than Psr and superfluous power is put in, an output will 
decline and will lose a disk super resolution function in reproduction power Pmask. However, 
there is no fall of a disk super resolution function by recording light. Since pulsed light is used for 
record, irradiation time can disregard heat damage and optical damage to a mask layer very 
short. 

[0015](5) A recording material which constitutes a recording layer consists of a recording 
material eliminated in reproduction power Perase, and relation between Psr and Perase satisfies 
Perase<=Psr. A state of a recording layer changes promptly at the same time it will detect a 
regenerative signal, if it plays above reproduction power Psr which disk super resolution reveals, 
destruction and elimination of a recording mark take place, and reproduction frequency is 
restricted. 

(6) Specifically, a twist also sets decolorization temperature of a mask layer as low temperature 
for erasing temperature of a recording layer. Decolorization temperature of a mask layer 
eliminates by an external magnetic field by exceeding the Currie temperature of optical 
magnetism which is a recording layer. Decolorization temperature of a mask layer eliminates 
recorded information by equalizing a recording part and a non-recording part to either 
crystallization or amorphous-izing by exceeding crystallization (elimination) temperature of a 
phase change recording material which is a recording layer. 

[0016](7) Decolorization temperature of a mask layer destroys recorded information because a 
non-recording part deteriorates all in a recording part by setting up so that decomposition 
(elimination) temperature of organic system write once material which is a recording layer may 
be exceeded (elimination). 

[0017](8) By thickening layer membrane thickness of a mask layer, enlarge absorption of a laser 
beam and raise laser power required at the time of reproduction. Quantity of heat which reaches 
a recording layer at the time of reproduction is made to increase by this, and erasing 
temperature of a recording layer substance is exceeded. 

(9) By bringing maximal absorption wavelength of a mask layer close to a laser wavelength to be 
used infinite, enlarge absorption efficiency of a laser beam and raise laser power required at the 
time of reproduction. Light volume which reaches a recording layer at the time of reproduction is 
made to increase by this, and a rise in heat of a recording layer is helped. Erasing temperature of 
a recording layer can be enough obtained below at decolorization temperature of a mask layer. 
[0018](10) By setting the melting point of thermochromic material which comprised a color 
developer substance and a coloring matter substance to the elevated-temperature side, the so- 
called decolorization temperature of a mask layer itself by turning on an elevated-temperature 
side. Increase laser power required for reproduction, light volume which reaches a recording layer 
at the time of reproduction is made to increase by this, and a rise in heat of a recording layer is 
helped. Erasing temperature of said recording layer can be enough obtained below at 
decolorization temperature of a mask layer. 

[0019]Now, ROM-type-optical-disks I which is the 1st example of an optical information 
recording medium of this invention laminates the mask layer 3, the reflecting layer 4, and the 
protective layer 5 one by one on the light transmittance state resin substrate 2, as shown in 
drawing 1 . A laser beam for reproduction is irradiated from the resin substrate 2 side. 
[0020]In optical disc I, it is [ resin substrate / 2 / of a light transmittance state which has a pit 
and unevenness in the surface by the side of the mask layer 3 / epoxy resin / polycarbonate 
resin, polymethacrylic-acid-ester resin ] usually usable in what is used as an optical disk 
substrate. There is no restriction in particular in a formation method of a pit or a groove, and it 
is formed with usual injection molding, a photopolymer molding method, etc. Although the mask 
layer 3 can use various things as a thermochromic substance, an electron release coloring 



JP-A-2001 -67731 



7/1 1 ><— is 



compound, a mixture of an electronic receptiveness color developer, etc. are. suitable, for 
example. As an electron release coloring compound, a fluoran system compound, a spiro pyran 
series compound, a phthalide system compound, a lactam system compound, etc. are raised. As 
an electronic receptiveness color developer, a phenol system compound, a bisphenol system 
compound, etc. are raised. 

[0021]The reflecting layer 4 is the same as that of reflection film material currently generally 
used for an optical disc, and it comprises a thin film of an alloy which added metal, a little metal, 
and semimetals, such as gold, silver, and aluminum. On the reflecting layer 4, the protective layer 
5 is formed if needed for the purpose of medium protection. This protective layer 5 can form 
ultraviolet curing resin with a spin coat method. 

[0022]ROM type optical disks II which are the 2nd example of an optical information recording 
medium of this invention laminate the dielectric layer 8 f the mask layer 3, the dielectric layer 7, 
the reflecting layer 4, and the protective layer 5 one by one on the resin substrate 2, as shown 
in drawing 2 . A laser beam for reproduction is irradiated from the resin substrate 2 side. 
[0023]The optical disc II provides the dielectric layers 7 and 8 which consist of a transparent 
inorganic substance, respectively between the light transmittance state board 2, between the 
mask layers 3 and the mask layer 3, and the reflecting layer 4, as shown in drawing 2 . The 
dielectric layers 7 and 8 are used according to necessity, such as the necessity for heat 
dissipation, and light interference nature, and a metallic oxide, a nonmetallic oxide, a metal 
halogenide, metallic sulfide, metal nitrides, etc. and these mixtures are mainly used. For example, 
a silicon dioxide, magnesium fluoride, zinc sulfide, silicon nitride, etc. are raised. 
[0024]The record reproduction type optical disc III which is the 3rd example of an optical 
information recording medium of this invention laminates the mask layer 3, the recording layer 9, 
the reflecting layer 4, and the protective layer 5 one by one on the resin substrate 2, as shown 
in drawing 3 . A laser beam for record or reproduction is irradiated from the resin substrate 2 
side. 

[0025]In the optical disc III, it is [ resin substrate / 2 / of a light transmittance state which has a 
groove slot in the surface by the side of the mask layer 3 / epoxy resin / polycarbonate resin, 
polymethacrylic-acid-ester resin, ] usually usable in what is used as an optical disk substrate. 
There is no restriction in particular in a formation method of a groove, and it is formed by usual 
methods, such as injection molding process and the 2P method. Although the mask layer 3 can 
use various things as a thermochromic substance, an electron release coloring compound, a 
mixture of an electronic receptiveness color developer, etc. are suitable, for example. As an 
electron release coloring compound, a fluoran system compound, a spiro pyran series compound, 
a phthalide system compound, a lactam system compound, etc. are raised. As an electronic 
receptiveness color developer, a phenol system compound, a bisphenol system compound, etc. 
are raised. 

[0026]Although the recording layer 9 can use phase change material, an optical magnetism 
substance, an organic system write once substance, etc., as phase change material, a GeSbTe 
system alloy, an AglnSbTe system alloy, etc. are raised. A TbFeCo system substance etc. are 
raised as an optical magnetism substance. As an organic system write once substance, azo 
metal complex system coloring matter, cyanine dye, phthalocyanihe system coloring matter, etc. 
are raised. The reflecting layer 4 is the same as that of reflection film material currently 
generally used for an optical disc, and it comprises a thin film of an alloy which added metal, a 
little metal, and semimetals, such as gold, silver, and aluminum. On the reflecting layer 4, the 
protective layer 5 is formed if needed for the purpose of medium protection. This protective 
layer 5 can form ultraviolet curing resin with a spin coat method. 

[0027]The record reproduction type optical disc IV which is the 4th example of an optical 
information recording medium of this invention laminates the mask layer 3, the dielectric layer 8, 
the recording layer 9, the dielectric layer 7, the reflecting layer 4, and the protective layer 5 one 
by one on the resin substrate 2, as shown in drawing 4 . A laser beam for record or reproduction 
is irradiated from the resin substrate 2 side. 

[0028]The optical disc IV provides the dielectric layers 7 and 8 which consist of a transparent 
inorganic substance, respectively between the mask layer 3, between the recording layers 9 and 
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the recording layer 9, and the reflecting layer 4, as shown in drawing 4 . The dielectric layers 7 
and 8 are used according to necessity, such as the necessity for heat dissipation, and light 
interference nature, and a metallic oxide, a nonmetallic oxide, a metal halogenide, metallic sulfide, 
metal nitrides, etc. and these mixtures are mainly used. For example, a silicon dioxide, magnesium 
fluoride, zinc sulfide, silicon nitride, etc. are raised. 

[0029]Below, < example 1>[ of an optical information recording medium of this invention ] - 
<example 3> is explained. 

[0030]Carry out injection molding of the polycarbonate resin board with which <example 1> 8 / 
1 6 modulating signal was established as a minute pit (0.26 micrometer of 3T mark length) by 
metal La Stampa, and on this pit forming face as an electron release coloring compound, Vapor 
codeposition membrane formation of the bisphenol A was carried out for GN-2 (made by 
Yamamoto Chemicals) with a vacuum deposition method as an electronic receptiveness color 
developer, a ratio of GN-2 and bisphenol A was set as about 1:2 on a thickness monitor, and a 
mask layer of 350 nm of thickness was formed. 

[0031]Next, aluminum was formed in vacuum sputtering process as a reflecting layer on a mask 
layer at a thickness of 70 nm. As a protective film, ultraviolet-curing-resin XR11 (made by 
Sumitomo Chemical) was formed by a thickness of about 7 micrometers by the spinner method, 
and ROM type optical disks were produced. 

[0032]The above-mentioned optical disc was played by a player which carries an object lens of 
numerical aperture NA0.6, and a semiconductor laser with a wavelength of 635 nm. Reproductive 
linear velocity was set as 3.5 m/s, and reproduction power was set as 4.0 mW. In reproduction 
power of 4.0 mW or less, since transmissivity of a mask layer did not increase, a signal was not 
able to be read. 

[0033]Signal amplitude I 14J of 14T which is signal amplitude I 3T and the longest mark of 3T which 
are shortest marks was measured, and I 3J /I 14T was calculated. Although it was I 3T /I UT =0.60 in 
the 1st reproduction, in the 10th reproduction, it fell with I 3T /I 14T =0.20 and a signal quality 
deteriorated, and a jitter took not less than 15%, and became unreproducible. 

[0034]A track pitch 0.74micrometer groove a formed polycarbonate resin board as a <example 2> 
guide rail by metal La Stampa. Carry out injection molding and bisphenol A as an electronic 
receptiveness color developer for GN-2 (made by Yamamoto Chemicals) as an electron release 
coloring compound on this groove forming face with a vacuum deposition method. Vapor 
codeposition membrane formation was carried out, it is on a monitor, a ratio of GN-2 and 
bisphenol A was set as about 1:2, and a mask layer of 370 nm of thickness was formed. 
[0035]Next, ZnS-Si02 was formed by a vacuum sputtering technique as a dielectric layer on a 
mask layer at a thickness of 75 nm. Ag5In5Sb60Te30 [ 20-nm ] was formed by a vacuum 
sputtering technique as a recording layer on it. As a dielectric layer, ZnS-Si02 was formed in a 
thickness of 17 nm by a vacuum sputtering technique. An aluminum titanium alloy 
(aluminum97.5Ti2.5wt%) was formed in a thickness of 150 nm in vacuum sputtering process as a 
reflecting layer. As a protective film, ultraviolet-curing-resin XR1 1 (made by Sumitomo 
Chemical) was formed by a thickness of about 6 micrometers by the spinner method, and an 
erasable optical disc (phase-change optical disk) was produced, 

[0036]Record reproduction of the above-mentioned optical disc was carried out by a player 
which carries an object lens of numerical aperture NA0.6, and a semiconductor laser with a 
wavelength of 635 nm. First, it recorded by modulating a laser beam to a division pulse pattern 
by linear velocity 3.5 m/s. It was set as peak power 1 4mW, 7.0 mW of erase power, and bottom 
product power 0.5mW. Record signals were 8/16 abnormal conditions, and a clock frequency was 
38.6 MHz. Subsequently, it reproduced by 3.5 mW of reproduction power by linear velocity 3.5 
m/s. In reproduction power of 3.5 mW or less, since transmissivity of a mask layer does not 
increase, a signal cannot be read. 

[0037]Signal amplitude I 14T of 14T which is signal amplitude I 3T and the longest mark of 3T which 
are shortest marks was measured, and I 3T /I 14T was calculated. Although it was I 3T /I 14T =0.50 in 
the 1st reproduction, in the 2nd reproduction, it fell with Iqt/I^t^O.IO and a signal quality 
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deteriorated remarkably. Since regenerated light was absorbed, and a recording mark of an 
amorphous state formed in a recording layer at the time of the 1st reproduction carried out 
temperature up and crystallized, a recording mark is eliminated, and it became impossible to 
reproduce a signal. 

[0038]Thickness of the <example 3> mask layer was changed from 200 nm to 400 nm, and also a 
phase-change optical disk was produced like Example 2, and it recorded. Subsequently, it 
reproduced by setting reproduction power as 1 .5 to 4.0 mW by linear velocity 3.5 m/s. Thickness 
and the number of times 0 3T /I 14T >0.20) of refreshable of a mask layer are shown in Table 1 . 

[0039] 

[Table 1] 
ii 



(nm) 


m&'i 1 ?— (mW) 




2 0 0 


1. 5 


5 0 0 0 


2 5 0 


2. 2 


5 0 


3 3 0 


3. 5 


2 


4 0 0 


4. 0 


1 



[0040] Reproduction power in which transmissivity of a mask layer increases and the super 
resolution effect appears also increases as are shown in Table 1 and thickness of a mask layer 
becomes thick. A phase change recording mark becomes is easy to be eliminated in connection 
with this, and the number of times of refreshable decreases. It was possible by adjusting 
thickness and reproduction power of a mask layer to have set up the number of times of 
refreshable arbitrarily. 
[0041] 

[Effect of the Invention]As explained above, according to this invention, the optical information 
recording medium which provided restriction in reproduction frequency can be provided. By this, 
information exchange limited only to the person concerned with the origination side of 
information and a receiver can be performed. Only by distinguishing the propriety of reproduction 
of an optical information recording medium, it can distinguish in reproduction before or the back. 
A use not to leave record behind spreads. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a figure for explaining the laminating condition of the 1st example of the optical 
information recording medium of this invention. 

[Drawing 2] lt is a figure for explaining the laminating condition of the 2nd example of the optical 
information recording medium of this invention. 

[Drawing 3l lt is a figure for explaining the laminating condition of the 3rd example of the optical 
information recording medium of this invention. 

[Drawing 4] It is a figure for explaining the laminating condition of the 4th example of the optical 
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information recording medium of this invention. 
[Description of Notations] 

2 Resin substrate (light transmittance state board) 

3 Thermostat potter s wheel MIKKU layer (mask layer) 

4 Reflecting layer 

5 Protective layer 

7 and 8 Dielectric layer 
9 Recording layer 

I-IV optical disc (optical information recording medium) 
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